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ABSTRACT

The conplexity of shipyard
operations, in conbination with the
diverse and nunerous hazardous
materials used i n manufacturing and
repair, present unique environmental,
health and safety challenges. One
shipyard has taken a proactive
approach to hazard identification,
assessment and control in order to
effectively manage these risks. This
included a majorrisk screening,
consequence nodeling of the scenarios
devel oped and the generation of
practical risk control options. Such
action facilitated the devel opnent of
a conprehensive, multi-disciplinary
enerPency response plan as well as
conpliance with regul ations

promul gated as the result of the
Superfund Anendnents and

Reaut horization Act of 1986.

Introduction

The conplexity of shipyard

operations, in conbination with the
diverse and nunerous hazardous
materials used in manufacturing and
repair, present unique environmental,
health and safety challenges. Wet her
it be fabrication or repair or
vessels with steel, fiberglass or
wooden construction, there are

i nherent risks that mayhave the
potential for significant on-site and
off-site inpact. For exanple,

consider the drum storage of
solvents, bulk propane stored in

Lul lets, cylinder storage of

acetylene, "or the tank storage of
gasoline. Wile these installations
are typical of shipyard operations,

all present the potential for
S|?n|f|cant envi ronnment al / heal t h/
safety risks when considering the

consequences of nmjor accidents. A
proactive approach to hazard

I dentification, assessment and
control is recomended in order to

effectively manage these and the
other risks found in shipyards
wor | dwi de.
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ed for State-of-
Managenent

There is a well-defined need for
state-of-the-art risk management at
shi pyards as evidenced by the risks
inherent in their operations and new
regul ations pertaining to hazardous
materials and emergency response. The
|atter includes The Superfund
Amrendnents and Reaut horization Act of
1986 (SARA). Section 303 of this
docunment presents the need for a
facility response plan which
addresses the risks and appropriate
response measures for releases of
extremely hazardous substances. In
Section 126, the Cccupational Safety
and Health Administration (CSHA) was
required to issue a standard which
woul d protect those workers engaged
in hazardous waste operations an
energency response. The regul ations
pronul gated called for the

devel opment of a hazardous waste
operations health and safety program
and the devel opnent of an energency
response plan.

=the-Art Rl SK

An approach to effective

t echnol ogi cal risk managenent
involve the follow n% steps as
presented in Figure I:

can

Hazard Identification: the
systematic identification of
ﬂroperty, casualty, or liability
azards that may result from
corporate operations and product use;

Risk Screening: the ranking or
ordering of identified hazards
according to their relative degree of
risk, so that risk mnagenent
resources can be invested where the
need is the greatest;

for those risks

Risk Estimation :
t he

deemed sufficiently inportant
estimation of both the expected
frequency of adverse events and
thelnagnltude of losses that night
resul t;
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Acceptability Assessment: the
evaluation of risks that have been
identified and estimated in the

EreV|ou$ steps to determ ne whether
hese risks can be tolerated;

Development of Alternatives: the
sel ection of cost-effective actions
for reducing or n1t|gat|n%
unacceptabl e risks, 1ncluding

t echnol ogi cal and managenent
controls; and

Implementation, Control, and Review
i mpl ement ati on of necessar _
mtigation neasures to confrol risk
to acceptable levels and periodic
monitoring and review of risks

This approach can be adapted as a
function of the shlﬁyard or facility,

its anticipated risks and a need to
conply with specific regulations

zard ldentifi ion and Risk
Screening
Considering the need for shipyards to

conply with the Superfund Amendnents
and Reaut horization Act of 1986
regul ati ons, hazards nust be _
identified and screened as a function
of potential risk. This can be done
in tw separate but related efforts.
The first involves the field
application of Process hazard, safety
managenent and fire protection and
enErPency response protocols to
develop a list of "nost likely" and

"worst case" release scenarioS or
events that would have potential for
majori mpact on human lite, and/or

conpany assets. These scenarios can
then be further exanmined to set the
stage for appropriate emergency
response neasures for rel eases” of
extrenely hazardous substances as
mandated in Section 303.

The second, related effort in
response to the Cccupational Safety
and Health Administration regulations
invol ves hazardous waste site
characterization with associated
hazard identification and eval uation.
After review of applicable site
information, e.g., site plans,
material safety data sheets.
materials inventory, waste manifests
etc., established protocols can then
be used when conducting a thorough

i nspection of hazardous waste
operations. In addition to _
identifying and evaluating potenti al
cheni cal, ﬁhy5|cal, bi ol ogi cal and
ergonom ¢ hazards, this should also
include an evaluation of safety

i nspection procedures, industrial
hygi ene nonitoring, persona
protective equi pnent prograns, the
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VWrker Right-to-Know program

enpl oyee training, nedical
surveillance, equipment safety
programs and waste handling areas.

Congequence Modeling

Having identified a list of "nost
l'ikely" and "worst case" scenarios

ri sk assessment efforts can then be
conducted to better understand the
magni tude of |osses that night

result, If one considers the
potential risks associated with

rel eases of propane, oxygen,

acetyl ene, gasoline, anmonia, nethKI-
et hyl ketone and sol vents, use of the
following hazard assessnent nodels is
appropriate:

thermal radiation hazards from
pool fires; o

unsteady state thermal radiation
hazards from a boiling |iquid
expandi ng vapor expl osions

(BLEVES); _ _
fl ammabl e vapor dispersion
“hazards; .
t oxi ¢ vapor dispersion hazards;
and

expl osi on overpressure hazards.

Use of these nodels results in the
characterization of potential events
and the estimation of the area or
popul ation affected by the release,
assun1nP no mtigation. This is a
critical conponent of the energency
response plan called for in Section
303 of Superfund Amendnents and
Reaut hori zation Act of 1986.

c i , pi one

The natural byproduct of the hazard
identification and risk assessnent
efforts is the generation of risk
control options. Considering the
mej or hazards identified and the
occupational safety and health
characterization of the waste site,
there would be risk control options
enerated as related to each effort.
or exanple, propane tanks should
have a safe separation distance from
bui | dings and property lines

|Hn|t|0n source control measures
shoul d also be taken in the vicinity
of the storage and transfer areas.
Considering the nore straight-forward
fire risks, there should be hydraulic
calculations readily available to
facilitate deternmination of the
adequacy of the fire protection water
supply 1n terns of.de3|9n density,
i.e. gallons per mnute/square foot
over an operating area. Related
environmental risk control options
coul d include the need for proper
contai nment of releases and spills.



Adequate diking and drainage is key
to mnimzing potential environnental
damage and complying with the Cean
Water Act.

Consi dering the occupational safety
and health characterization of the
hazardous waste site, a potential
reconmmendation could involve the need
for an on-site source of breathing
air to refill self-contained .
breathing apparatus. Perhaps there is
a need for dike repair or

i mprovenment. A frequent area for
programmatic inprovenent is the
periodic need for hazardous material
awar eness training.

Development of a Comprehensive
Emergency Response Plan

Having identified and assessed the
potential risks and mtigated them to
the extent possible through the

i npl ementation of risk control
options, efforts should then be
directed towards the devel opment or
enhancement of a conprehensive .
ener gency. responseJ) an. Included in
thi s document should be the

fol | ow ng:

introduction, e.g., purpose/
scope, revision policy,
distribution Iist;

program description, e.g.,
organi zational structure
and chain of command, site
description;

pre- emarglency. planning, e.g.,
coordination with public
authorities and private
contractors;

hazard anal ysi s/ hazard
characterization,
events identified,
wastes; .

hazard communication program
e.g., chenical inventory,
material safety data
sheets; S

comuni cation and notification,
~e.g., internal, external;

site control/security, e. % ,
facility access, guar
cover age;

evacuation routes and
procedures, e.g.,
notification, means of
egress, drills; .

energency response equipnent,
e.g., types and
quantities, supplies;

personnel and area air
monitoring, e.g., equipnent,
procedures, frequency;
hazardous material /waste
contai nnent, control and
cleanup, e.g., nmethods and
techni ques, land or water;

iTsti ng of
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protective and safet
equi pment, e.g., levels o
protection, selection and
types, Uuse and limtations;

decontam nation program e.g.,

per sonal

work zones, procedures,
equi prrent ;

medi cal surveillance/ medical
energencies, e.g.,

frequency and types of

exam nations, internal and
external emergency nedical
_services;

training, e.g., content of OSHA
and RCRA prograns, frequency,
trainers;

post energency response
operations, e.g., on-site,
off-site, dammge assessnent,

restoration of the

environment, waste disposal;
public relations, e.g.,

aut hori zed spolkes[)erson,
ist,

medi a cont act "press
Kits;"

new technol ogy program e.g.,
rol es and responsibilities,

program contents;

quality assurance programe.g.,
préventive maintenance,
drills, audit program

hazardous material data
sources, e.g., library,
sources; and .

appendix, e.g., detailed hazard
anal yses, inpact zones.

Such a docunent would neet the
requirements set forth in Section 303
of Superfund Amendnents and

Reaut horization Act of 1986 and the
CQccupational Safety and Health
Administration regulations found in
29 CFR 1910. 120.

Develapment of a safety
Blan

Usi n% informati on generated as part
of the hazardous waste site
characterization, a health and safety
plan can be devel oped in accordance
with the Cccupational Safety and
Health Administration regulation.

Thi s docunment should include the
fol | ow ng:

ot her

introduction, e.g., purpose/
scope, revision policy,
distribution list.;

rules and responsibilities of
facility personnel, e.g.,
organi zational Structure
and chain of command, site

~description;

site control/security,
facility access,
cover age

quard’



hazard conmuni cation, e.g.,
chenical inventory,
material safety data

_sheets; _ _

medi cal surveillance/ medi ca
emergencies, e.g., enployees
covered, frequency and types

~of exam nati ons;
environmental, health and safetg
training programs, e.g.,
facility operator specific
training, evaluation/
certification,

personnel and area air
nonitoring, e.g., equipment,
procedures, frequency;

hazard control nethodol ogy,

e.g., engineering controls,
work practices;

personal protective and safet
equipnent, e.g., levels o
protection, selection and
types, use and limtations;

decon¥an1nat|on program e.g.
work zones, procedures,
equi pnent ; _

hazardous wastes and materials
handling program e.g., types
and | ocations of wastes,
materials handling equi pment
and procedures;

RCRA facility emergency
response program e.g.,
emer gency procedures for
hazardous waste events;

new technology program e.g.,
rol es and” responsibilities,
program contents; and

general site safety and health
policies, e.g.,
acci dent reporting,
personal protective
equi pnent .

There are sinilarities in the
emergency response plan and the
heal th and safety plan; in fact there
is an identified need to elininate
any possi bl e inconsistencies. Mjor
differences include the detailed
energency procedures based on the
risk screening and hazard anal yses in
the energency response plan and the
enphasi s on "hazardous waste-rel ated
issues in the health and safety plan.

Benefits

Once a corporation has adopted the
techni ques of risk management in the
conduct of its business, there are
nunmerous benefits to be gained
Anticipation and planning inproves
prevention and nitigation
capabilities which can reduce the
nunber of personnel injuries,
property damage, accidental
and the resultln% | oss of
associated with business

downt i me
revenue
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interruption. The exercise of risk
analysis allows the evaluation of

exi sting safety measures, and can
poi nt out weaknesses or potential
problem areas in the overall safety
design.. In addition, human error can
be an |nPortant source of risk, and
risk analysis often points to
positive changes in overall safety
managenent structure and procedureés
Specific benefits resulting from the
activities presented above include
the fol lowing itens.

Improved Understanding of Facility
Risks : The principal by-product of
hazard identification and risk
screening efforts is a nore refined
understanding of those events that
have the Potentla[ for serious on-
site or off-site inpact.

Identification and Prioritization of
Risk Control Options: Having
identified and analyzed a facility's
risks, one can then readily identify
and prioritize those risk contro
measures that will reduce the
probability or consequences
associated with the events.

Development of a Comprehensive
Emergency Response Plan : Wth
limted resources for equipnent
program devel opment,
risk managenent facilitates the

devel opment of a conprehensive
emergency response plan that can be
directed towards those risks that are
nore likely to occur and/or have
consequences that are conparatively
severe.

t and
t echnol ogi cal

Development of a Health and Safety
Plan : The programmtic devel opment
of a detailed health and safety plan
shoul d be based on a sound technica
understandi ng of associated ri sk,
whether it be for hazardous waste or
other hazardous materials.

Compliance with Applicable
Regulations State-of -the-art
technol ogi cal risk managenment can be
very valuable in helping a facility
or a corporation conmply with the
regul ations recently promulgated b
Environnmental Protection Agency (EPA)
and the Qccupational Health and
Safety Administration. In addition,
some state regulations require the
application of risk assessment

t echni ques.



In closing, it is inportant to note
that while shipbuilding facilities
resent special environnental/
ealth/safety challenges, facility
personnel are generally very eager to
address them and often serve as a
catalyst for progress. Such
situations present unique and very
fulfilling opportunities for shipyard
managerment and safety professionals
to work together to effect changes
aimed at mninmzing the potential for
fatalities, injuries, property damage
and business interruption.
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